are defined by presence or absence of a health behavior rather than disease status. Hence, we replaced the words "case" with "Compliant" and "control" with "non-Compliant," denoting persons with and without a health behavior, respectively. The study was conducted among hypertensive patients attending the outpatient department (OPD) of Sahid Gangalal National Heart Center, Kathmandu, Nepal from June-July, 2015. Ethical approval for the study was granted by the Ethical Review Board at the Nepal Health Research Council. Permission was also obtained from Sahid Gangalal National Heart Center, Kathmandu. Informed written consent was taken from each respondent. Participation was voluntarily.
Eligible participants were adult hypertensive patients (confirmed by patient's OPD card) who had received recommendations from their consultants to lower their dietary salt intake at least 12 weeks before commencement of the study. Hypertensive patients who followed the physician's recommendations and reduced their dietary salt intake, as ascertained by self-reporting on behavior screening questions developed, 12 were in the Compliant category (n=90), while those who did not follow the recommendations were in the non-Compliant category(n=90). Patients with other cardiac and renal comorbidities that could influence adherence to low salt diet were excluded.
The sample size for the study was 180 people, calculated based on a p-value of 0.05, a relative risk of 3.0, an alpha error of 5%, to provide a power of 80%. 12 At Sahid Gangalal National Heart Center, almost all patients attend OPD without a prior appointment. Therefore, due to the absence of sampling frame, all eligible participants on the day of data collection were recruited until the desired sample size was achieved, in each group.Individual interviews were conducted during patients waiting times. The study tool was pre-tested among 18 patients meeting the study inclusion criteria at a different heart clinic in Maharajgunj, Kathmandu. Pretest responses were not included in the final analysis.
Based on the tenets of the Health belief model (HBM) 14 and the theory of planned behaviour (TPB), 15 seven key determinants of human behavior, i.e., perceived selfefficacy, perceived social acceptability, perceived action efficacy, cues for action, accessibility of materials, perceived susceptibility and perceived severity, were examined; all dichotomized (yes/no) response.Selfefficacy refers to the belief in one's own capacity to do a given behavior. 16 Self-efficacy is important for behavior change because if a person believes that he cannot change the behavior, then he will not even attempt to change it. 16 In our study, self-efficacy indicated the respondent's confidence in being able to maintain a low salt diet. In an open-ended question, we also asked about the important factors that made salt reduction easier or difficult. Subjective norm, or perceived social acceptability, evaluates the respondents' perceptions of their significant others' attitudes toward the targeted behavioral change. 15 Hence, we asked respondents if most people around them approved/disapproved of their behavior of low salt intake. In an open-ended question, we also asked about the important people approving or disapproving the behavior. Perceived action efficacy, is the perception that the behavior is useful in decreasing the risk of disease or its consequences; people will more likely adopt a behavior when they think that the behavior is beneficial. 14, 17 In our study, we asked participants if dietary salt reduction is effective to control their hypertension. Cues for action determines whether a person can remember to do the recommended advice. If someone cannot remember the recommendations and what was advised to do, then other determinants do not matter. To assess this, we asked the participants how difficult is it to remember to follow the doctor's advice concerning low salt indiet. Two items measured accessibility: availability of materials needed to eat/ cook less salty food at home and availability of options to eat less salty food outside the home. According to HBM, perceived susceptibility and perceived severity are the driving factors for behavior change. 17 Perceived susceptibility, or risk, indicates the respondent's perception of his/her likelihood of experiencing hypertension-related complications. Greater perceived risk of disease or its consequences is associated with greater likelihood of adopting the behavior. 14 Socio-demographic characteristics evaluated in our study included age, sex, ethnicity, educational status, occupation, marital status, family type, and consumption of anti-hypertensive medication.The categories for ethnicity were adopted from 'caste/ethnic groupings' of Nepal Health Management Information System; related categories were combined to obtain three ethnic groups: Upper Caste, Janjatis (included disadvantaged Janjatis, disadvantaged non-Dalit Terai caste groups, and relatively advantaged Janjatis) and Dalit and minorities (included Dalit and Religious Minorities). Education status was categorized into four groups as follows: illiterate; informal (no formal schooling, some literacy); formal education (any years of formal schooling) and a university education (education beyond high school). The categories for occupation were adopted from the Nepal Standard Occupation Classification -NSOC-99. Marital status was categorized as married, unmarried and widow/separated. Family type was recorded as Barriers to Dietary Salt Reduction among Hypertensives a nuclear, joint and extended family. Clinical data, abstracted from respondents' OPD cards, included diagnosis of hypertension (dichotomized, yes/no), prescribed medicines (dichotomized, yes/no), and advice to reduce salt consumption (dichotomized, yes/ no).
Epi-Data version 3.1 was used for data management. Chisquare tests and independent t-tests, where applicable, were performed to compare the socio-demographic characteristics between those who were Compliant and those who were non-Compliant. A logistic regression model was used to calculate crude and adjusted odds ratios (ORs) and their corresponding 95% confidence intervals for the barriers between the Compliant and non-Compliant groups. Because some of the independent variables showed rare event phenomenon, we used Firth approach to logistic regression. 18 The multivariate models were adjusted for the predictors that were significant in univariate analyses. Frequencies of openended responses are reported. Data analyses were performed in Stata 13.0 (Stata Corporation, College Station, TX, USA). Two-tailed P-values less than 0.05 were considered statistically significant.
RESULTS
A total of 180 respondents, equal proportions of males and females, were included in this study. The sociodemographic characteristics of the study participants are presented in Table 1 . According to analyses of group differences, the participants in the Compliant and non-Compliant groups were similar in most sociodemographic aspects (p>0.05) including ethnicity, education, occupation, and marital status. However, Compliant and non-Compliant participants varied by type of family. Most of the Compliant participants lived in a nuclear family situation whereas most of the nonCompliants lived in joint families (Table 1) . In the univariate analysis, behavioral determinants including perceived self-efficacy, perceived social acceptability, reminder to action, perceived action efficacy, and family type were significant determinants of salt reducing behavior (Table 2 ). In the multivariate analysis, adjusted for age, gender and all significant factors from the univariate analyses, perceived selfefficacy, perceived social acceptability, reminder to action, and family type remained statistically significant predictors of salt-reduction compliance.
Participants who were non-Compliant were more likely to have lower self-efficacy, with 96% lower odds of believing that they were capable of reducing salt intake (OR = 0.04; 95% CI: 0.01 -0.24). The findings were similar for both male and females. Similarly, non-Compliant participants were less likely to believe that their significant others would support their salt reduction (OR = 0.09; 95% CI: 0.02 -0.34). In gender stratified analysis, social acceptability was a significant barrier only for females. Participants who were non-Compliant had higher odds of forgetting to eat low salt food compared to those who were Compliant (OR = 3.44; 95% CI: 1.42 -8.32); however, these findings were significant only for males in stratified analysis. The odds of being non-Compliant were 43% lower among participants living in a nuclear family (OR = 0.43; 95% CI: 0.19 -0.94) than those living in a joint family (Table 2) . However, in stratified analysis, family type was a barrier to compliance only for female participants (Table 2 ). Figure 1A) . Lack of family support and lack of taste were listed by non-Compliant participants as barriers ( Figure 1B) . When asked about people who approved or disapproved the behavior, the role of a son was important ( Figure 1C and 1D) . Similarly, husband's approval or disapproval was important for female participants ( Figure 1C and 1D ).
Barriers to Dietary Salt Reduction among Hypertensives

DISCUSSION
Self-efficacy, social acceptability, reminder to action, and family type were significant determinants of dietary salt reduction among hypertensive patients in Nepal.
The results of the current study are important because they provide initial evidence of perceived barriers among hypertensive patients in the context of Nepal.
In previous studies, self-efficacy was found to be the most salient predictor of health-promoting behaviors. 19, 20 Having a deficit in a behavioral skill is as a major barrier to adopting healthy behaviors, 21 which is consistent with our study, where self-efficacy was much higher among the Compliant group. Indeed, people are more likely to adopt a health behavior only if they think they will be successful. 16 Counseling by health professionals and those who were successful to change their behavior can be helpful in motivating those who could not comply with the behavior.
Family support was identified as a major enabling factor for compliance whereas lack of taste and lack of family support were barriers that made compliance difficult. Family conflict, 10 and lack of family acceptance 11 have also been reported as key barriers to sodium-restricted diet in other studies. These findings show that health behavior is a social phenomenon and compliance is influenced by social embeddedness. As the practice of dietary salt reduction takes place in the family, and social settings, and thus likely to impact family and social dynamics, 22 theories of health behavior change suggest a need for social support as a crucial component. 15 Family support can promote compliance to behavior by encouraging optimism, self-esteem, and self-efficacy, buffering stress, and influencing change in negative health behaviors. 22 In addition to this study, lack of taste has been reported as key barriers to sodium-restricted diet in many other studies. 9, 23 Since lack of taste, has been the most consistently identified barrier to adherence to a low salt diet, future strategies to increase compliance should aim to improve food taste without adding salt, such as adopting sodium-replacement/partial replacement salts. Sodium replacements salts have the same taste as standard table salt but use potassium instead of sodium as their key ingredient. 24 They are also useful for lowering blood pressure because of the helpful effects of potassium. 25 However, care should be taken before replacing table salt, especially in the Nepali context, where table salt is the key source of iodine for the population. It will be essential to monitor dietary iodine adequacy or provide iodine substitute before replacing table salt. 26 This study found an influence of gender on barriers to compliance. Perceived social acceptability and family type were significant barriers to dietary salt reduction for women but not for men, which reflects the patriarchal Nepalese society. 27 In Nepal, this difference is not surprising because a woman's life and decision making is strongly influenced by the male members like father, husband and son. 28 This was evident in this study as husband and/or son had an influential role in participant's decision to low salt compliance. Also, living in a nuclear family was a predictor of compliance to low salt diet among female. The competing demands between patient and family members may act as a barrier to dietary compliance. 29 In a joint family, the competing demands of many family member's needs to be met, which may limit patients' time and energy and introduce stress that can negatively affect patients who are trying to comply to low salt. 29 Additionally, family structure is a key determinant of women's authority in decision making. A woman in a nuclear household is more likely than women in joint families to participate in family decisions, 28 which may explain our finding that compliance was more likely in nuclear family types. Moreover, it was very important to have family support for salt-reduction behavior. Specifically, for women, having a son and/or husband who was supportive or not supportive was identified as a key barrier and/or enabler to compliance with dietary salt reduction. For policy implications, this suggests that until societal norms change significantly to empower women, the success of salt reduction among women could be enhanced by including important males in medical consultations and, specifically, counseling them on their role in creating a supportive family environment for salt reduction in the hypertensive patient.
Factors such as difficulty when eating out; 23 and difficulty in understanding food labels/salt contents 23 other studies. However, these were not barriers in this study. One reason for such inconsistency may be that there is significant variation in the levels and patterns of salt consumption between countries. 30 For example, processed foods and restaurant services are the main sources of dietary salt in developed countries, while in Nepal, table salt used in cooking is the primary source of sodium.
This study is subject to some limitations, including the potential for misclassification of cases and controls as Compliant and non-Compliant due to self-reported data. Although, self-report is one of the most feasible measures to assess diet adherence level, nevertheless, there is a gap between self-reporting and the objective evidence. 31 Adherence to recommended dietary salt reduction may be overestimated 32 in order to please the researchers, especially given the high level of knowledge about the benefits of salt reduction among participants. Additionally, all the barriers reported are perceived and may not objectively reflect reality. Also, recruitment followed convenient sampling. Nevertheless, it provides preliminary findings to understand the barriers in Nepalese social context and have great potential to provide information for clinical practice in Nepalese context. Since Sahid Gangalal National Heart Center in Kathmandu is a national referral center for heart disease, drawing patients from most parts of the country, we can assume the participants are fairly representative of the diagnosed hypertensive patients in Nepal. However, the findings of this study may not be applicable to settings with different dietary pattern and lifestyle factors.
CONCLUSIONS
Perceived self-efficacy, perceived social acceptability, and reminders to action were important barriers to dietary salt compliance among hypertensive patients attending SGNHC. We found an influence of gender on barriers to compliance.
